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(57) ABSTRACT

A field device for measuring the filling level, the pressure or
the density of a medium 1n a container 1s described. The field
device comprises two processors that are separate from each
other. The first processor corresponds to a lower safety stan-
dard while the second processor corresponds to a higher
safety standard. Functions of the field device that are directed
towards safety are carried out 1n the second processor. Func-
tions that are less critical to safety are carried out in the first
processor. Data exchange between the two processors 1s con-
trolled by way of an operating system.
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FIELD DEVICE COMPRISING TWO
PROCESSORS

REFERENCE TO RELATED APPLICATTONS

This application claims the benefit of the filing date of EP

Patent Application Serial No. EP 09 157 117.4 filed 1 Apr.
2009, the disclosure of which 1s hereby incorporated herein

by reference and U.S. Provisional Patent Application Ser. No.
61/165,703 filed 1 Apr. 2009 the disclosure of which is hereby

incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to filling level measuring,
pressure measuring and density measuring. In particular, the
invention relates to an electronics unit, for example for a field
device for measuring the filling level, the pressure or the
density of amedium 1n a container or for an evaluation device;
to a method for measuring and determining the filling level,
the pressure or the density of a medium 1n a container; to a
program element and to a computer-readable medium.

BACKGROUND TO THE INVENTION

Developments relating to “functional safety” 1n the region
of filling level measuring, pressure measuring and/or density
measuring often require a great deal of effort of time and
qualifications of a development team.

Measuring devices or evaluation devices that carry out a
safety function, as a rule, may have additional functions that
do not contribute to the implementation of the safety function.
As arule, functions that are not oriented to satety may need to
be assessed from the point of view of any reactions they may
have on the satfety function.

This may result in these functionalities, too, usually having,
to be regarded as critical, which may result in increased
development expenditure.

SUMMARY OF THE INVENTION

The present invention relates to an electronics unit for
filling level measuring, pressure measuring or density mea-
suring that meets relatively high safety requirements.

Stated are an electronics unit for filling level measuring,
pressure measuring or density measuring of a medium 1n a
container, 1n particular for a measuring device or an evalua-
tion device; a method for measuring and determining the
filling level, the pressure and/or the density of a medium 1n a
container; a program element and a computer-readable
medium.

The described exemplary embodiments relate equally to
the electronics unit, the method, the program element and the
computer-readable medium. In other words, the characteris-
tics mentioned below 1n relation to the electronics unit can
also be implemented 1n the method, the program element or
the computer-readable medium, and vice versa.

According to an exemplary embodiment of the mnvention,
an (for example modular) electronics unit for filling level
measuring, pressure measuring or density measuring of a
medium 1n a container 1s stated, with the electronics unit
comprising a {irst processor and a second processor, wherein
the electronics unit 1s designed to carry out functions (for
example by executing corresponding program modules) that
are critical to satety and functions (for example by executing
other program modules) that are not critical to safety, and
wherein the first processor 1s designed to carry out only the
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functions that are not critical to satety, while the second
processor 1s designed to carry out the functions that are criti-
cal to safety. In other words, the second processor may be
adapted for meeting a higher safety requirement than the first
Processor.

In this way the separation of functions of the electronics
unit that are critical to safety from functions of the electronics
unit that are not critical to satety (for example diagnosis, data
logger, statistics, measured value display) may be achieved.

Due to the separation of the two processors, and thus the
various functions that are carried out 1n the electronics unit,
the functions that are not critical to safety or that are not
directed towards satety can be developed with less expendi-
ture than 1s the case with the remaining functions. It may thus
be possible to use software components or hardware compo-
nents that are already at hand or that are bought, which com-
ponents do not have to meet more stringent requirements
relating to safety integrity.

The question as to whether or not a program module or a
function (which 1s subsequently executed on one of the pro-
cessors) 1s to be considered critical to safety or not critical to
satety depends on the level of safety requirements which this
function needs to meet. This level of safety requirements, also
referred to as the safety integrity level (SIL) 1s a term from the
field of Tunctional safety. The aimed-at safety integrity level
dictates the safety-relevant construction principle that 1s to be
met for the risk of malfunction to satisiy the requirements that
are to be met.

If a function 1s classified as being critical to safety, this
means, for example, that this function needs to meet the
requirements ol SIL3 or even SIL4 or SIL2. ITa function 1s not
classified as being critical to safety or only to a minor extent
critical to safety, this means, for example, that it needs to meet
the requirements of SILO or SIL1.

Any reference 1n this document to the second processor for
carrying out functions or program modules that are critical to
safety of the electronics unit, while the first processor 1s
designed to carry out exclusively functions or program mod-
ules that are not critical to safety, refers to the second proces-
sor satislying more stringent safety requirements than the first
processor. For example, the second processor meets the safety
requirements SIL.3 or SIL4, or 1n particular embodiments
only SIL2, whereas the first processor only meets the standard
SILO or SIL1.

According to a further exemplary embodiment of the
invention, the electronics unit 1s designed for operation also
without the second processor. In particular, the electronics
unit may be of a modular design so that it can easily be
assembled for a particular use.

According to a further exemplary embodiment of the
invention, the first processor and the second processor are
designed for mutual data exchange.

In other words the functions that are directed towards
safety can be carried out on the second processor. 11 the first
processor requires particular data from the second processor,
the second processor can transier this data to the first proces-
sor (and vice versa). However, this data exchange 1s moni-
tored by a control program so that a type of “firewall” 1s
established between the two processes carried out by the two
processors, respectively, 1n order to prevent umintended data
exchange.

According to a further exemplary embodiment of the
invention, furthermore a real-time operating system 1s pro-
vided that meets the safety requirements of the electronics
unit and that1s designed to control the data exchange between
the two processors.




US 8,321,155 B2

3

Such an operating system can be installed centrally. It may
also be possible 1n each case for one operating system to be
installed on one of the processors.

According to a further exemplary embodiment of the
invention, the two processors are separated from each otherin
such a way that data 1n a storage device of the second proces-
sor 1s mdependent of data 1n a storage device of the first
Processor.

The stored bodies of data are thus separate from each other.
I data exchange is required, such data exchange 1s coordi-
nated by the operating system.

According to a further exemplary embodiment of the
invention, the functions that are critical to safety are, for
example, the measured value determination based on sensor
measuring data, which the measuring sensor of the electron-
ics unit has picked up. Likewise, it may be the dertvation of
turther measured values based on already determined mea-
sured values and/or the output of measured values and/or the
diagnosis of particular functions of the electronics unit or of
the field device.

According to a further exemplary embodiment of the
invention, the functions that are not critical to safety are, for
example, the establishment of a connection between the field
device and an external communication unit; the recording of
measured values with corresponding status information relat-
ing to the time; the measured value display; and/or a value
setting 1n the field device.

According to a further exemplary embodiment of the
invention, the field device 1s designed as a filling level radar.
In this arrangement, communication with the external com-
munication unit takes place on the basis of a Profibus standard
or of a Foundation Fieldbus standard. In this arrangement, the
second processor 1s designed to implement layers of commu-
nication that are critical to safety, while the first processor 1s
designed to implement layers of communication that are not
critical to safety.

According to a further exemplary embodiment of the
invention, the second processor comprises a data storage
device for storing program modules, wherein the data storage
device 1s divided 1nto at least one first and one second storage
region, which storage regions are separate from each other.
The first storage region stores those program modules that are
required for safe operation of the electronics unit or the field
device, and are thus classified as being critical to safety, while
the second storage region stores the data that 1s provided for
transmission to the first processor.

According to a further exemplary embodiment of the
invention, the two storage regions form part of a storage-
device management unit, which 1s, for example, a memory
management unit (MMU). The storage-device management
unit 1s used for separation of the program modules and data
that are/1s stored on the various storage regions. The storage-
device management unit can be an additional external com-
ponent to a microprocessor. Furthermore, i1t can be integrated
in the microprocessor. The storage-device management unit
controls in particular also storage-device protection tasks. For
example, individual storage regions may be blocked to pre-
vent execution by defined program modules or to prevent
turther writing.,

According to a further exemplary embodiment of the
invention, separation of the two storage regions 1s 1mple-
mented in such a way that no value stored 1n the first storage
device can unintentionally be altered, so that data stored 1n the
first storage device 1s stored independently of data that i1s
stored 1n the second storage device.

According to an exemplary embodiment of the mnvention,
the field device 1s a filling-level measuring device that uses
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radar signals, guided microwave signals, ultrasound signals
or capacitive signals or that 1s based on a radiometric mea-
suring principle. The field device can also be designed as a
limit-level measuring device.

According to a further exemplary embodiment of the
invention, the electronics unit forms part of an evaluation
device or of a display and operating device.

According to a further exemplary embodiment of the
invention, a method for measuring and determining the filling
level, the pressure and/or the density of a medium 1n a con-
tainer by means of a field device 1s stated, in which method
functions of the field device that are critical to safety are
carried out by a second processor, and 1n which method only
functions of the field device that are not critical to safety are
carried out by a first processor.

According to a further exemplary embodiment of the
invention, a program element for measuring and determining
the filling level, the pressure and/or the density of a medium
in a container by means of a field device 1s stated, which
program element when executed on two processors of the
field device instructs the two processors to carry out the
method-related steps stated above.

In this arrangement the program element can, for example,
form part of software that i1s stored on a processor of the
clectronics unit or of the field device. In this arrangement the
processor can also form part of the imnvention. Furthermore,
this exemplary embodiment of the invention comprises a
program element that from the very outset uses the invention,
or a program element that as a result of an update causes an
existing program to use the mvention.

According to a further exemplary embodiment of the
invention, a computer-readable medium 1s stated on which a
program e¢lement for measuring and determining the filling
level, the pressure and/or the density of a medium 1n a con-
taimner by means of a field device 1s stored, which program
clement when executed on two processors of the field device
instructs the two processors to carry out the method-related
steps stated above.

Below, exemplary embodiments of the invention are
described with reference to the figures.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1a shows two processors with mputs and outputs
according to an exemplary embodiment of the invention.

FIG. 16 1n an exemplary manner shows electronics for a
filling-level radar device according to an exemplary embodi-
ment of the mvention.

FIG. 2 shows an illustration of electronics for a field device
according to a further exemplary embodiment of the mven-
tion.

FIG. 3 shows an illustration of electronics for a field device
according to a further exemplary embodiment of the mven-
tion.

FIG. 4 shows a filling-level measuring device according to
a Turther exemplary embodiment of the invention.

FIG. 5 shows a flow chart of a method according to an
exemplary embodiment of the invention.

FIG. 6 shows an 1llustration of electronics for an evaluation
device according to an exemplary embodiment of the mnven-
tion.

DETAILED DESCRIPTION

The illustrations 1n the figures are diagrammatic and not to
scale.
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In the following description of the figures the same refer-
ence characters are used for identical or similar elements.

FIG. 1a shows two processors with inputs and outputs
according to an exemplary embodiment of the imnvention. The
first processor 102 1s used to carry out functions that are not
critical to safety, while the second processor 101 1s used to
carry out functions that are critical to safety. Both processors
can communicate with each other. The first processor 102
receives communication signals or operation signals, while
the second processor receives mput data that 1s critical to
safety. The first processor comprises non-SIL-outputs 604,
while the second processor comprises SIL-outputs 603.

FIG. 16 1n an exemplary manner shows electronics for a
filling-level radar device that comprises a second microcon-
troller or processor 101 and a first microcontroller or proces-
sor 102. The electronics modules shown in FIGS. 1 to 3 can be
installed 1n various field devices or evaluation devices, for
example 1n filling-level radar devices. It should be noted that
the electronics modules according to the invention with their
two processors can also be used for pressure measuring
devices or density measuring devices.

The exemplary embodiment of FIG. 1 provides for a power
pack 103 which supplies the HF front end 104 with energy.
The HF front end 104 1s connected to the measuring antenna
105. The measuring signal recerved by the antenna 105 1s
conveyed to an amplifier 106 by way of the HF front end 104.
The amplifier 106 transmits the amplified recetve signal to the
second processor 101, which controls measured value output
by way of the current output 107. For measured value display
the current output 107 1s coupled to the power pack 103 and
thus for example toa 4 . . . 20 mA two-wire loop.

The measured values can of course also be transferred to
external devices by way of other communication protocols,
for example wirelessly by way of a wireless connection.

The second processor 101 1s connected to the first proces-
sor 102 1n a communicable (bi-directional) manner, wherein
it 1s ensured that 1t 1s impossible to unintentionally transmuit
data from the first processor to the second processor. The first
processor 102 1s coupled to a graphic output unit (display)
109 1n order to visualise measured data.

Furthermore, the first processor 102 1s connected to the
HART bus 108, to which 1t can transfer data. The HART bus
108 1s connected to the current output 107 in a communicable
(bi-directional) manner.

Furthermore, the second processor 101 can access the HF
front end 104 and the amplifier 106, for example 1n the man-
ner ol a control loop.

An mventive measuring device for a process variable 1s
thus constructed so as to comprise at least two processors. It
1s also possible to provide a greater number of processors.
One processor assumes the tasks which are to be allocated to
the satety function, e.g. control of the hardware, measuring,
and outputting the measured value. A further processor 102
carries out the tasks that are not critical to safety, for example
operation or communication. Both processors communicate
with each other.

Thus the software components and the hardware compo-
nents that are critical to safety and that are not critical to safety
are separated from each other. The components that are not
critical to safety cannot impair the safety function. Safety
standards need to be applied only to those parts of the device
that carry out functions that are critical to safety. This results
in a more robust device that can be developed with less effort.

There 1s thus separation, within the device, between tasks
that are critical to safety and tasks that are not critical to
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6

safety. It 1s thus not necessary to develop all the software
components and hardware components according to safety
standards.

FIG. 2 shows a further exemplary embodiment of an elec-
tronic module 1n which two processors 101, 102 that are
separate from each other are also provided.

The one processor, which 1s the processor 101 that 1s criti-
cal to safety, comprises storage regions 201, 202 that are
separate from each other. The dashed line 207 indicates the
boundary between the two storage regions.

Furthermore, a real-time operating system 203 1s provided,
which controls communication between the two separate

storage regions 201, 202 (see communication paths 208 and
209).

The first storage region 201 1s coupled to the measurement
transducer 105 (for example a radar antenna or a pressure
sensor) and 1s supplied with measured values. In this region
201 the program modules run that are critical to safety. If the
other processor 102 requires data from the processor 101, this
data 1s transierred from the first storage region 201 to the
second storage region 202 by means of the operating system
203, and 1s subsequently transierred to the storage region 204
of the other processor 102 by way of the communication path
206.

The processor 102 1s controlled by way of a separate oper-
ating system 205.

Thus, double separation 1s provided for. Firstly the two
processors 101 and 102 are separate from each other, and
secondly, furthermore, the storage regions 201, 202 of the
processor 101 are separate from each other. In this way safety
can be further improved.

FIG. 3 shows a further exemplary embodiment of an elec-
tronics module which also comprises two processors 101,
102. Both processors comprise storage regions 201, 202 and
204, 302 that are separate from each other.

For example, data transfer from the first storage region 201,
which comprises particularly good safety features, of the one
processor to the second storage region 202 can only take place
umdirectionally. It 1s not possible for data from the second
storage region 202 to reach the first storage region 201.

In this way data safety may be still further improved.

Data exchange between the two processors can only take
place between the second storage region 202 of the one pro-
cessor 101 and the first storage region 204 of the other pro-
cessor 102. The operation system 205 of the processor 102
controls the data exchange between the two storage regions
204, 302 of the processor 102.

In this processor, too, the two storage regions 204, 302 are
separate from each other (see dashed line 301).

If the field device 1s a filling-level measuring device
according to the radar principle, the second processor 1s
designed for controlling the HF front end, for controlling the
amplifier and for computing the measured values as well as
for controlling the current output that corresponds to the
measured value. The first processor controls a display and
operating module and 1s responsible for communication.
Communication can, for example, take place according to the
HART standard.

If the field device 1s a fieldbus device that communicates by
way of the Profibus standard or the Foundation Fieldbus
standard, the second processor additionally carries out the
safety-critical layer of communication. The {irst processor
carries out the lower layers of communication, which are not
critical to safety.

Radiometric filling level sensors or density sensors can be
designed 1n this very manner.
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FIG. 4 shows a filling-level measuring device 100 that 1s
installed 1n a tank 404 and comprises an electronics module
with two processors 101, 102 that are separate from each
other. The filling-level measuring device 100 transmits a mea-
suring signal 401 1n the direction of the surface of the feed
material 402. This measuring signal 1s reflected from the
surface of the feed material, and the corresponding receive
signal 403 1s subsequently picked up by the filling-level mea-
suring device 100 and 1s evaluated. By way of a communica-
tion module 405, communication with an external evaluation
unit 406 1s possible. Communication with the external evalu-
ation unit can be 1n a wire-bound or 1n a wireless manner.

FIG. 5 shows a flow chart of a method according to an
exemplary embodiment of the imnvention. In step 501 func-
tions of the field device that are critical to safety take place by
means of a second processor. In step 502 functions of the field
device that are not critical to safety take place by means of a
first processor. In step 503, data 1s exchanged between the two
processors. This data exchange 1s controlled by way of a
real-time operating system of the field device.

FIG. 6 shows a circuit of an evaluation device according to
an exemplary embodiment of the invention. The evaluation
device 1s connected to a filling level sensor 100. It can also be
connected to a pressure sensor or a density sensor or to a
sensor for some other physical quantity.

The evaluation device 1s characterised by its modular
design, which makes possible separation of tasks that are
critical to safety from tasks that are not critical to satety.

In particular, the evaluation device comprises two proces-
sors 101, 102. The first processor 102 1s situated 1n the path of
the evaluation device that 1s known as not being critical to
safety, which path meets a correspondingly low safety stan-
dard. The other processor 101 1s arranged 1n the path of the
evaluation device, which path 1s critical to safety, which path
meets a more stringent satety standard.

The path that 1s critical to satety and the path that 1s not
critical to safety are shown by dashed boxes 611, 612.

The electronics module (or the measuring device or the
evaluation device) 1s designed so as to comprise at least two
processors 101, 102. One processor 101 assumes the func-
tions that are to be allocated to the safety function, ¢.g. control
of the SIL-outputs, measuring, carrying out required diagnos-
tic measures. The second processor 102 carries out the tasks
that are not critical to safety, €.g. operation or communication,
and controls the non-SIL-outputs. Both processors 101, 102
communicate with each other. To this effect the communica-
tion line 610, for example between the parameter storage
device 628 and the separating filter 634, 1s provided. The
parameter storage device 629, too, 1s connected to the sepa-
rating filter 634.

Based on the sensor value, provided by the A/D-converter
606, from the sensor 100, the processor 101 carries out cal-
culation of the measured value and correspondingly controls
the SIL-outputs 603. SIL-outputs 603 can be relays or current
outputs. If it 1s a current output, diagnosis of said current
output requires a further A/D-converter 603 that 1s switched
between the corresponding SIL-output and the processor 101.

The A/D-converter 606 1s connected to the processor 101
by way of the line 608. Furthermore, this converter 606 1s
connected to the other processor 102 by way of the line 609.

Also based on the sensor value provided by the A/D-con-
verter 606, the processor 102, which 1s arranged 1n the path
612 that 1s not critical to safety, carries out calculation of the
measured value and 1n this way controls the non-SIL-outputs
604. Furthermore, the processor 102 1s responsible for oper-
ating the sensor and for communication (for example
between the sensor and a display and operating device). To
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this effect, corresponding connections are provided, by way
of which, for example, a computer 613 ({or example by way
of a USB-, an RS232- or an Ethernet interface) or a device
operating unit 607 can be connected. Communication can
take place by way of the PC 613.

Because of the modular design of the evaluation device, 1n
a non-SIL design of the evaluation device 1t 1s possible to do

without the processor 101 that carries out the safety function,
as well as without the A/D-converter 603 and the SIL-outputs
603. In this case all the sensor data 1s transferred to the
processor 102 by way of the communication line 609. As a
result of the modular separation between software- and hard-
ware components that are critical to safety and that are not
critical to safety, there 1s only a different hardware assembly
for the SIL- and the non-SIL-embodiment of the electronics
unit.

Instead of providing one sensor 100 1n the path that 1s
critical to safety, 1t 1s also possible to connect several sensors
in the path that 1s critical to safety. The sensor values can be
processed both by the processor 102 and by the processor
101. Furthermore, an additional connection of sensors only to
the processor 102 1s possible. These sensors are sensors that
are available only for measured value processing 1n the path
that 1s not critical to safety.

There 1s thus a separation between software- and hardware
components that are critical to safety and that are not critical
to safety. Components that are not critical to safety cannot
impair the safety functions. Safety standards only need to be
applied to those components of the device that are situated 1n
the path that 1s critical to safety. The result 1s an evaluation
device or generally an electronics unit which as a result of
being equipped with a processor can be used 1n applications
that are not critical to safety, while 11 they are equipped with
two or more processors they can also be used 1n applications
that are critical to safety.

Thus 1n applications that are not critical to safety, the path
that 1s critical to safety can be done without. Nor 1s there a
need to provide a diagnostic circuit in such a path that 1s
critical to safety.

The modular design may make it possible by simple re-
equipping or non-equipping without special new firmware to
assemble an embodiment for applications that are critical to
safety, and to assemble a second, simpler embodiment for
applications that are not critical to safety.

In addition, 1t should be pointed out that “comprising” does
not exclude other elements or steps, and “a” or “one’” does not
exclude a plural number. Furthermore, 1t should be pointed
out that characteristics or steps which have been described
with reference to one of the above exemplary embodiments
can also be used 1n combination with other characteristics or
steps of other exemplary embodiments described above. Ret-
erence characters 1n the claims are not to be interpreted as
limitations.

The mvention claimed 1s:

1. An electronics unit for at least one of a filling level
measuring, a pressure measuring and a density measuring of
a medium 1n a container, comprising:

a first processor; and

a second processor;

wherein the first processor and the second processor are

adapted for executing program modules;

wherein the unit 1s designed to carry out only a first pro-

gram module that 1s critical to safety with the first pro-
cessor and a second program modules that 1s not critical
to safety with the second processor;

wherein the second processor 1s designed for meeting a

higher safety requirement than the first processor.

[
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2. The electronics unit according to claim 1, wherein the
unit 1s designed for operation also without the second proces-
SOF.

3. The electronics unit according to claim 1, wherein the
first processor and the second processor are designed for
mutual data exchange.

4. The electronics unit according to claim 3, further com-
prising;:

a real-time operating system “(RTOS”) meeting safety
requirements of the electronics umt, the RTOC being
designed to control the data exchange between the first
and second processors.

5. The electronics unit according to claim 1, wherein the
first and second processors are separated from each other 1n
such a way that data 1n a storage device of the second proces-
sor 1s mdependent of data 1n a storage device of the first
Processor.

6. The electronics unit according to claim 1, wherein the
first program module 1s selected from a group comprising (a)
measured value determination based on sensor measuring
data; (b) derivation of further measured values based on
already determined measured values; (¢) output of measured
values; and (d) diagnosis.

7. The electronics unit according to claim 1, wherein the
second program module 1s selected from a group comprising
(a) an establishment of a connection to an external commu-
nication unit; (b) a recording of measured values with status
information relating to the time; (¢) a measured value display;
and (d) value setting in the field device.

8. The electronics unit according to claim 1, wherein the
unit forms part of one of a filling level sensor, a pressure
measuring device and a density measuring device.

9. The electronics umt according to claim 8 wherein the
unit 1s adapted for communication with an external commu-
nication unit using one of a Profibus standard and a Founda-
tion Fieldbus standard, wherein the second processor imple-
ments first layers of communication that are critical to safety,
and wherein the first processor implements second layers of
communication that are not critical to safety.

10. The electronics unit according to claim 1, wherein the
unit forms part of one of an evaluation device and a display
and operating device.

11. The electronics unit according to claim 1, wherein the
second processor comprises a data storage device for storing
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program modules, wherein the data storage device 1s divided
into at least one first region and at least one second storage
region, the first and second regions being separate from each
other, wherein the first region store a first program module
which 1s required for a safe operation of the field device and
1s classified as being critical to safety, and wherein the second
region stores the data that 1s provided for transmission to the
first processor.

12. A method for measuring and determining one of a
filling level, a pressure and a density of a medium 1n a con-
tainer using a field device, comprising:

carrying out only a first program module of the field device

which 1s not critical to safety using a first processor; and
carrying out a second program module of the field device
which 1s critical to safety using a second processor;

wherein the second processor 1s designed for meeting a

higher safety requirement than the first processor.

13. A program element for measuring and determining one
of a filling level, a pressure and a density of a medium 1n a
container using a field device, the program element when
executed on {first and second processors of the field device
instructs the first and second processors to carry out the fol-
lowing steps:

carrying out only a first program module of the field device

which 1s not critical to safety using the first processor;
and

carrying out a second program module of the field device

which 1s critical to safety using the second processor;

wherein the second processor 1s designed for meeting a

higher safety requirement than the first processor.

14. A computer-readable medium on which a program
clement for measuring and determining one of a filling level,
a pressure and a density of a medium 1n a container using a
field device 1s stored, the program element when executed on
first and second processors of the field device nstructs the
first and second processors to carry out the following steps:

carrying out only a first program module of the field device

which 1s not critical to safety using the first processor;
and

carrying out a second program module of the field device

which 1s critical to safety using a the processor;

wherein the second processor 1s designed for meeting a

higher safety requirement than the first processor.
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